A RasGAP-derived cell permeable peptide potently enhances genotoxin-induced cytotoxicity in tumor cells.
Treatment of many cancers relies on the combined action of several genotoxins, but the detrimental effect of these drugs on normal cells can cause severe side effects. One major challenge in anticancer therapy is therefore to increase the selectivity of current treatments toward cancer cells in order to spare normal cells. We have recently demonstrated that a RasGAP caspase cleavage fragment is able to sensitize HeLa cells towards cisplatin-induced apoptosis. Here, we extend this observation by showing that this fragment also enhances cell death induced by adriamycin and mitoxantrone, two other widely used genotoxins. Furthermore, we have delineated a short sequence within this fragment that still bears the genotoxin-sensitization property. The peptide encoded by this sequence, when fused to the TAT cell permeation sequence, potently sensitized a number of tumors cells, but not normal cells, towards apoptosis induced by cisplatin, adriamycin and mitoxantrone. This sensitization effect was not mediated through modulation of NFkappaB activity or activation of the JNK and p38 MAPK pathways. Our results demonstrate the feasibility in enhancing the efficacy of currently used drugs to selectively kill cancer cells using peptides derived from pro-apoptotic caspase substrate fragments.